Microtubule-targeted drugs inhibit VEGF receptor-2 expression by both transcriptional and post-transcriptional mechanisms.
Cytoskeletal polymers control a wide range of cellular functions, including proliferation, migration, and gene expression. As changes in endothelial cell shape and motility are required to form vascular networks, we hypothesized that disassembly of actin filaments or microtubules may impact endothelial vascular endothelial growth factor (VEGF) receptor-2 (VEGFR2) expression as a critical determinant of angiogenesis. We therefore investigated the effect of actin filament- and microtubule-disrupting agents on VEGFR1 and VEGFR2 expression by endothelial cells. Microtubule (MT) disassembly greatly inhibited endothelial VEGFR2 expression, whereas VEGFR1 expression levels remained largely unchanged. These suppressive effects were neither conveyed by increased VEGFR2 shedding nor by shortened protein half-life, suggesting that transcriptional mechanisms account for the observed effects. In line with this conclusion, MT disruption significantly suppressed endothelial VEGFR2 mRNA accumulation. The treatment considerably decreased transcriptional activity of 5'-deletional VEGFR2 promoter gene constructs. MT disruption-mediated repression was conveyed by a GC-rich region harboring two consensus Sp1-binding sites. Electrophoretic mobility-shift assay analysis demonstrated that constitutive Sp1-dependent DNA binding is decreased by MT disassembly. In addition, we provide evidence for additional post-transcriptional regulatory mechanisms, as the VEGFR2 mRNA half-life is significantly reduced by MT-disrupting agents. Hence, both inhibition of the rate of gene transcription and increased mRNA turnover represent critical molecular mechanisms by which MT disruption inhibits VEGFR2 expression.